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INTRODUCTION  

The National Flood Insurance Program (NFIP) was created to reduce the impact of flooding on 
public and private structures by: 
 

¶ Providing affordable insurance to property owners, renters and businesses 

¶ Encouraging communities to adopt and enforce floodplain management regulations 
 
Table 1 shows the status of Miami-Dade County communities participating in NFIP as of July 15, 
2020, per the FEMA Community Status Book Report.  The current effective Flood Insurance Risk 
Maps (FIRM) for all communities in the County are dated September 11, 2009. 
 
Table 1. Status of Miami-Dade County Communities Participating in NFIP1 
 

Jurisdiction 
Initial FIRM 
Identified 

Entry Date Additional Comments 

Aventura 9/30/1972 10/22/1997 
Adopted the Miami-Dade County (CID 120635) 
FIRM dated 3/2/1994 Panels 82 and 84. 

Bal Harbour 9/29/1972 9/29/1972  

Bay Harbor Islands 9/29/1972 9/29/1972  

Biscayne Park 9/29/1972 9/29/1972  

Coral Gables 9/29/1972 9/29/1972  

Cutler Bay 3/2/1994 8/31/2006  

Doral 9/30/1972 5/12/2004 
Use Miami-Dade County (CID 120635) Panels 
75,160 and 170. 

El Portal 9/29/1972 9/29/1972  

Florida City 9/29/1972 9/29/1972  

Golden Beach 9/29/1972 9/29/1972  

Hialeah 9/29/1972 9/29/1972  

Hialeah Gardens 9/29/1972 9/29/1972  

Homestead 9/29/1972 9/29/1972  

Indian Creek Village 9/29/1972 9/29/1972  

Key Biscayne 9/29/1972 9/29/1972  

Medley 9/29/1972 9/29/1972  

City of Miami 9/29/1972 9/29/1972  

Miami Beach 9/29/1972 9/29/1972  

Miami Gardens 9/30/1972 6/21/2004 
Use Miami-Dade County (CID 120635) FIRM panels 
80, 82, 83 & 90. 

Miami Lakes 3/2/1994 7/17/2003 
Use Miami-Dade County (CID 120635) FIRM panels 
75, 80 & 90. 

Miami Shores 9/29/1972 9/29/1972  

Miami Springs 9/29/1972 9/29/1972  

North Bay Village 9/29/1972 9/29/1972  

North Miami 9/29/1972 9/29/1972  

                                                
1 FEMA Community Status Book Report (July 2020):  https://www.fema.gov/cis/FL.pdf 

https://www.fema.gov/cis/FL.pdf
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Jurisdiction 
Initial FIRM 
Identified 

Entry Date Additional Comments 

North Miami Beach 9/29/1972 9/29/1972  

Opa-Locka 9/29/1972 9/29/1972  

Palmetto Bay 3/2/1994 2/2/2005  

Pinecrest 9/30/1972 10/13/1998 
Adopted Miami Dade County (CID 120635) FIRM 
panels 260, 276 and 278.  The initial FIRM date is 
10/29/1972 for floodplain management purposes. 

South Miami 9/29/1972 9/29/1972  

Sunny Isles Beach 3/02/1994 9/10/2003 
Use Miami Dade County (CID 120635) FIRM panels 
82 & 84.  The initial FIRM date is 10/29/1972 for 
floodplain management purposes. 

Surfside 9/29/1972 9/29/1972  

Sweetwater 7/17/1995 9/29/1972  

Virginia Gardens 7/17/1995 9/29/1972  

West Miami 7/17/1995 9/29/1972  

Unincorporated  9/30/1972 9/29/1972  

 
Miami-Dade County communities continue to participate in NFIP by adopting and enforcing 
floodplain management ordinances to reduce future flood damage.  These floodplain 
management practices allow homeowners, renters, and business owners within the community 
to purchase the federally supported flood insurance.  
 
To maintain compliance with NFIP, Miami-Dade County municipalities are responsible, but not 
limited to the following: 
 

¶ Accept, review, and maintain records of the elevation for all new construction and 
substantial improvements in structure within the Special Flood Hazard Areas 

¶ Require permits and review all new construction, including substantial improvements, for 
compliance with the minimum standards under NFIP and the local floodplain management 
codes 

¶ Require that all development proposals greater than 50 lots or 5 acres, whichever is less, 
include Base Flood Elevation (BFE) data 

¶ Ensure that all new construction and substantial improvements in Flood Zones V and VE 
are adequately elevated so that the bottom of the lowest horizontal structural member of 
the lowest floor is elevated to at or above the BFE 

¶ Require that all manufactured homes located in the Special Flood Hazard Areas are 
installed using methods and practices that minimize flood damage; including proper 
elevation and anchoring to resist flotation, collapse or lateral movement 
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Community Rating System 

A voluntary incentive program was created by NFIP, called the Community Rating System (CRS) 
for communities participating in the NFIP.  The Program recognizes and encourages community 
floodplain management activities that exceed the minimum NFIP requirements.  As a result, 
homeowners benefit from a significant discount on their flood insurance premium because, rates 
are discounted to reflect the reduced flood risk resulting from the communityôs actions to meet 
CRS goals.  The three (3) CRS goals are: 
 

¶ Reduce and avoid flood damage to insurable property 

¶ Strengthen and support the insurance aspects of NFIP 

¶ Encourage a comprehensive approach to floodplain management 
 
CRS recognizes measures for flood protection and flood loss reduction through four (4) main 
activity categories: Public Information, Mapping and Regulation, Flood Damage Reduction, and 
Flood Preparedness.  To participate in the CRS Program, a community (County or Municipality) 
must complete and submit an application to the Federal Emergency Management Agency 
(FEMA).  The communityôs floodplain management efforts are reviewed by FEMA and they are 
assigned the appropriate CRS classification based on credit points earned for various activities.  
Classifications range from 1 to 10 and they determine the premium discount for eligible flood 
insurance policies.  Refer to Table 2 for details on the CRS premium discounts organized by class 
and flood zone.2 
 
Table 2. CRS Premium Discounts by Class and Flood Zone 
 

Class Discount Class Discount Class Discount 

1 45% 1 10% 1 10% 

2 40% 2 10% 2 10% 

3 35% 3 10% 3 10% 

4 30% 4 10% 4 10% 

5 25% 5 10% 5 10% 

6 20% 6 10% 6 10% 

7 15% 7 5% 7 5% 

8 10% 8 5% 8 5% 

9 5% 9 5% 9 5% 

10 --- 10 --- 10 --- 

Flood Zones: A, AE, A1-A30, V, 
V1 ï V30, AO and AH. 

Flood Zones: AR/A, AR/AE, 
AR/A1 ï A30, AR/AH and 
AR/AO. 

Flood Zones: B, C, X, D, AR and 
A99 

 
As of August 2019, 467 communities in Florida participate in the NFIP and 240 of these 
communities participate in the CRS Program.  Unincorporated Miami-Dade County has a total of 
122,414 flood insurance policies-in-force, ranking number one (1) in the State.  Five (5) Miami-
Dade County municipalities (City of Miami, Miami Beach, Aventura, Sunny Isles Beach and 
Hialeah) are on the top 50 Florida communities, with a total of 144,146 flood insurance policies-
in-force.  They all participate in the CRS Program.3 

                                                
2 April 2019 NFIP Flood Insurance Manual, Appendix F: Community Rating System: 
https://www.fema.gov/media-library-data/1559830308363-e690ed2aea6606fb81826904e4a7bd7f/app-
f_crs_508_apr2019.pdf 
3 Florida CRS Map (October 2019): 
https://crsresources.org/files/100/maps/states/florida_crs_map_october_2019.pdf 

https://www.fema.gov/media-library-data/1559830308363-e690ed2aea6606fb81826904e4a7bd7f/app-f_crs_508_apr2019.pdf
https://www.fema.gov/media-library-data/1559830308363-e690ed2aea6606fb81826904e4a7bd7f/app-f_crs_508_apr2019.pdf
https://crsresources.org/files/100/maps/states/florida_crs_map_october_2019.pdf
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Unincorporated Miami-Dade County participates in the CRS Program since October 2003, and 
has currently achieved a Class 5 Community rating, which guarantees a 25 percent discount on 
all flood insurance premiums within a flood zone and a 10 percent discount on policies outside of 
a flood zone.  Furthermore, there are 23 communities in Miami-Dade County that participate in 
the CRS Program with rating ranging from Class 5 (25% discount) to Class 9 (5% discount), as 
depicted in Table 3. 
 
Table 3. Community Rating System Communities in Miami-Dade County 
 

Community Rating Community Rating 

Unincorporated Miami-Dade 5 Miami Gardens 6 

Aventura 7 Miami Lakes 6 

Bal Harbor 8 Miami Shores 8 

Bay Harbour 7 North Miami  6 

Coral Gables 7 North Miami Beach 8 

Cutler Bay 5 Opa-Locka 8 

Doral 7 Palmetto Bay  8 

Golden Beach 10 Pinecrest 8 

Homestead 9 South Miami 7 

Key Biscayne 7 Sunny Isles Beach 7 

City of Miami 7 Surfside 7 

Miami Beach  5   

*As of May 1, 20198F

4 

 
The Miami-Dade County Local Mitigation Strategy (LMS) supports the CRS communities and 
others who wish to become CRS communities and strives to help identify areas where uniform 
credit can be obtained, as per compliance with the CRS Coordinators Manual.  The LMS Plan 
was expanded to include Part 7, in order to capture and compile information to support Miami-
Dade Countyôs CRS Communities, thoroughly address the current and future flood risks, and 
mitigation measures. 

  

                                                
4 Flood Insurance Manual (April 1, 2019), Appendix F: https://www.fema.gov/media-
library/assets/documents/178743  

https://www.fema.gov/media-library/assets/documents/178743
https://www.fema.gov/media-library/assets/documents/178743
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Scope 

The scope of the Miami-Dade County Local Mitigation Strategy (LMS) Part 7: NFIP and CRS 
(LMS-Part 7) is to identify the Countyôs CRS activities.  The CRS/Flood Sub-Committee will be 
responsible for supporting the development and review of this section of the LMS.  LMS-Part 7 is 
meant to be supplementary to, and not replace, the responsibilities of the communityôs (County 
or Municipality) CRS Coordinator. 

Planning Process 

LMS-Part 1 states that the LMS is a compilation of initiatives that are identified and supported by 
the LMS Coordinator, LMS Co-Chair, LMS Steering Committee, LMS Working Group (LMSWG) 
and LMS Sub-Committees (LMSSC).  Additionally, as illustrated in LMS-Part 4, Appendix B, a 
Whole Community Approach has been implemented into the LMS.   
 
The LMSWG meets on a quarterly basis (March, June, September and December) and these 
meetings are open to the public.  Meeting information is shared via email to the LMS Distribution 
List and it is advertised on the LMS webpage:  
https://www.miamidade.gov/global/emergency/projects-that-protect.page.   
The LMS Steering Committee and LMSSC meet on an as needed basis. 
 
Meeting notes and attendance sheets are maintained in LMS-Part 5.  The LMS Coordinator 
develops a monthly LMS Information Bulletin that is distributed to the LMSWG and posted on the 
LMS website.1F

5  The LMS Information Bulletin provides information on updates and changes to 
the LMS Program, training and outreach activities, information on new mitigation products, and 
information pertinent to the stakeholders.   
 
The LMS undergoes a five-year update cycle for submittal to the Florida Division of Emergency 
Management (FDEM) and then FEMA for review and approval.  Upon FEMA approval, the Plan 
is locally adopted by the Miami-Dade Board of County Commissioners (BCC).  Since 1957, Miami-
Dade County has a metropolitan form of government comprised of an unincorporated area and 
34 municipalities, each with their own government providing services.  The BCC is the governing 
body of unincorporated Miami-Dade, and has broad, regional powers to establish policies, through 
ordinances and resolutions, for Miami-Dade County services.  These actions automatically 
include the municipalities in the County.  A Municipality can opt-out of an ordinance or resolution 
through their own resolution.  Therefore, when the BCC adopted the LMS in September 2015, all 
municipalities were included in the adoption; none opted out.   
 
Local communities that wish to utilize the LMS as their Floodplain Management Plan for credit 
under the CRS Program must execute a Local adoption of the Countyôs LMS Plan. 
 
  

                                                
5 CRS (2017 Edition) ï 510 (Step 2)  

https://www.miamidade.gov/global/emergency/projects-that-protect.page
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ASSESSING THE HAZARD - FLOODING 

Flooding is an overflowing of water onto land that is normally dry.  It can occur as a result of 
prolonged rainfall over several days, intense rainfall over short period of time, failure of a water 
control structure or storm surge.  Floods are the most common and widespread weather-related 
natural hazard.  In the United States, floods kill more people each year than tornadoes, hurricanes 
or lightning.6 
 
Table 4. Flood Types7 
 

Type Description 

River Flooding 
Occurs when water levels rise over the top of the river banks due to excessive 
rainfall over the same area for extended periods of time. 

Coastal Flooding 
Caused by higher than average high tide and worsened by heavy rainfall and 
onshore winds (i.e. wind blowing landwards from the ocean). 

Storm Surge 
An abnormal rise in water level on coastal areas, over and above the regular 
astronomical tide, cause by forces generated from a severe stormôs wind, waves 
and low atmospheric pressure.   

Inland Flooding 
Occurs when moderate precipitation accumulates over several days, intense 
precipitation falls over a short period of time, a river overflows because of an ice or 
debris jam, or a water control structure fails.  

Flash Flooding 

Caused by heavy or excessive rainfall in a short period of time, generally less than 
six (6) hours.  Flash floods are generally characterized by raging torrents after 
heavy rainfall that rip through river beds, urban streets or mountain canyons 
sweeping everything before them.  They can occur within minutes or a few hours 
of excessive rainfall.  Additionally, flash floods can occur when a water control 
structure fails.  

 
Miami-Dade County is highly vulnerable to flooding, as a result of heavy rainfall and storm surge, 
due to the Countyôs unique geographical area.  The County is surrounded by major bodies of 
water such as the Atlantic Ocean, Biscayne Park and the Everglades, and rivers, lakes, and 
canals.  Additionally, Miami-Dade County has a relatively flat topography with a mean elevation 
of 11 feet and its underground water supply is just below the ground surface.  As a result, during 
major rainfall events, rainwater has nowhere to drain and causes occasional flooding.  
Furthermore, studies are being conducted by the United States Army Corps of Engineers 
(USACE) to better understand the ongoing threat of sea level rise, its potential impacts and how 
Miami-Dade County communities are being impacted differently depending upon their geographic 
location and specific considerations.   
 
For a more thorough flood hazard (flooding, storm surge and sea level rise) assessment, refer to 
the Hazard Identification & Vulnerability Assessment section on the LMS-Part 1.  The 
aforementioned section was compiled based on the Miami-Dade County Threat and Hazard 
Identification and Risk Assessment (THIRA).  The THIRA rates the Countyôs hazard risks, 
determines community vulnerabilities and capabilities, and helps to better understand the 
potential adverse impacts of disasters and emergencies in the County.  This document consists 
of three (3) volumes.  Volume 3 is the Countyôs hazard assessment and it contains hazard profiles 
for each to the hazards that have a potential risk in Miami-Dade County.  Each hazard profile 
includes a description of the hazard, location of where the hazard is most likely to occur within 

                                                
6 The National Severe Storms Laboratory, Severe Weather 101-Floods:  
https://www.nssl.noaa.gov/education/svrwx101/floods/ 
7 Ibid. 

https://www.nssl.noaa.gov/education/svrwx101/floods/
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the County, the extent, previous occurrences, the vulnerability and hazard assessment.  The 
THIRA is considered a public safety sensitive document therefore, access to the aforementioned 
sections will be provided to the Insurance Services Office, Inc. / CRS (ISO/CRS) Specialist by 
Miami-Dade OEM upon request. 

Flooding Background and History in Miami-Dade County 

Prior to urban development in Miami-Dade County, the land was frequently inundated for 
extended periods due to its flat topography, low land elevations, and the high groundwater table 
in the Biscayne Aquifer.  The Biscayne Aquifer is the Countyôs primary source of drinking water.  
To make land more suitable for urban development, various local governments and private 
entities initiated the construction of a canal system.  A canal system was built to meet human 
needs by controlling the water levels and the movement of water from one place to another for 
water supply, flood control, drainage, navigation, and to provide water needed to sustain natural 
communities in lakes, rivers, wetlands and estuaries.  The canal-based water management 
system in South Florida, developed over the past 100 years, is one of the largest and most 
complex civil projects in the world.8  
 
The canal system that exists in Miami-Dade County today, utilizes gravity flow to move water to 
the east and ultimately to Biscayne Bay.  However, the excavation required for the development 
of the canal system exposed the Biscayne Aquifer making it susceptible to saltwater intrusion.  
Saltwater intrusion refers to an influx of saltwater through various pathways into an aquifer.  To 
mitigate this threat to the County water supply, salinity control structures were implemented in the 
primary and secondary canals throughout Miami-Dade County.  For further information on 
saltwater intrusion in Miami-Dade County, refer to the Hazard Identification & Vulnerability 
Assessment section on the LMS-Part 1. 
 
The initial canal system design, did not take into account the significant urban development that 
has occurred in the western portion of the County.  The western part of the County is lower in 
elevation and more flood prone.  The system relies on gravity flow canal structures to drain the 
water into Biscayne Bay; however, this is not adequate to drain storm surge water out to Biscayne 
Bay. 
 
Presently, Miami-Dade County canal system consists of approximately 616 miles of canals.  The 
canal system is divided into 360 miles of primary canals, 260 miles of secondary canals, 350 
miles of smaller ditches under private jurisdiction, and 75 miles of coastal waterways.  In general, 
the secondary canal system connects into the primary system, which empties into Biscayne Bay.  
The primary canals, which include most of the salinity control structures, are maintained and 
operated by the South Florida Water Management District (SFWMD).  Miami-Dade Department 
of Transportation and Public Works (DTPW) maintains and controls the secondary canals.  The 
private ditches discharge into the secondary and primary canals and the coastal ditches discharge 
directly into Biscayne Bay.  The ability to move water in the secondary system is dependent on 
the available capacity of the primary system, which, in turn, is dependent in part on the proper 
operation of the salinity control structures.  Figures 1 illustrates Miami-Dade Countyôs canal 
system and figures 2 illustrates the location of Miami-Dade County canals within the drainage 
basins. 
 

                                                
8 Canals in South Florida: A Technical Support Document ï Prepared by SFWMD: 
https://www.researchgate.net/publication/305316875_Canals_in_South_Florida_A_Technical_Support_D
ocument 

https://www.researchgate.net/publication/305316875_Canals_in_South_Florida_A_Technical_Support_Document
https://www.researchgate.net/publication/305316875_Canals_in_South_Florida_A_Technical_Support_Document
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The LMS continues to work with the SFWMD, DTPW and other County and Municipal 
stakeholders for canal mitigation measures.  Miami-Dade County is significantly reliant on the 
ability of the canals to provide drainage.  As illustrated in Figure 3, drainage basins cross different 
jurisdictions, which demonstrates the importance of tracking drainage projects throughout Miami-
Dade County to better collaborate on flood hazard mitigation with all jurisdictions. 
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Figure 1. Canals in Miami-Dade County 
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Figure 2. Canals and Canal Structures within Drainage Basins  
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Figure 3. Municipal Boundaries in Relation to Drainage Basins 
 

 
  



 Miami-Dade County Local Mitigation Strategy 
   Part 7:  National Flood Insurance Program 
    and Community Rating System 

 

July 2020  P7-13 

2019 Rainy Season9 

South Floridaôs rainy season typically lasts an average of 155 days starting in mid-May and ending 
in mid-October.  According to SFWMD, the season was mostly drier than normal for South Florida.  
The South Florida top ten rainfall sites listed on table 5, compiled by the National Weather Service 
(NWS) - Miami/South Florida Forecast Office, include six (6) Miami-Dade County sites (in blue).  
For Miami-Dade County, the Opa-Locka Airport and North Miami Beach sites, recorded the 
highest rainfall amounts with 48.40 inches of rainfall (9.50 inches above normal) and 46.14 inches 
of rainfall (4.33 inches above normal), respectively.   
 
Table 5. Top 10 Rainfall Sites in South Florida in 2019 Rainy Season 
 

Location 
May 15 ï October 15 

Rainfall (inches) 
Departure from 
Normal (inches) 

Pembroke Pines/North Perry Airport 50.59 +10.34 

Opa-Locka Airport 48.40 +9.59 

Naples East/Golden Gate 47.68 +8.24 

North Miami Beach 46.14 +4.33 

Miami International Airport 45.10 +4.20 

Hialeah 42.94 -3.12 

The Redland 40.70 -1.03 

West Kendall/Miami Executive Airport 39.95 -0.85 

Marco Island 39.38 +1.77 

Juno Beach 39.28 +2.26 

 
The first two (2) weeks of May, before the start of the rainy season, rainfall amounts were higher 
than normal.  Through the end of the month, a large high pressure area set-up over the southeast 
United States and very little rainfall was recorded.  June and most of July was relatively normal.  
A wetter than normal pattern began in late July when a persistent low pressure moved over the 
southeast United States and eastern Gulf of Mexico.  As a result, August was the wettest month 
of the season.  On the other hand, September was abnormally dry as a result of a high pressure 
area over the southeast United States.  Abnormally dry conditions persisted through the rest of 
the season and Miami recorded its second driest Fall Season on record with 11.38 inches below 
normal. 
 
The South Florida dry season typically lasts from October into May with an average rainfall of 12-
19 inches, lowest in the interior and western portions of south Florida. 

  

                                                
9 Winter/Dry Season 2019-2020 Outlook for South Florida by the Warning Coordination Meteorologist from 
the NWS ï Miami/South Florida Forecast Office 
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Significant Flood Events 

Hurricane Irene (October 1999) ï Hurricane Irene was a typical October tropical cyclone that 
moved over the Florida Keys and southeast Florida.  Tropical Depression 13 formed on October 
13, 1999, in the northwestern Caribbean Sea and reached tropical storm status on the same day.  
The storm continued a general north-northeast track over Cuba and towards the Florida Keys.  
On October 15th, it reached hurricane strength over the Florida Straits and made landfall in Key 
West, Florida as a Category 1 hurricane.  Hurricane Irene made its fourth landfall near Cape 
Sable, Florida and then moved across southeast Florida bringing tropical storm conditions and 
torrential rainfall.  The hurricane produced 10 to 20 inches of rainfall throughout the region.  On 
October 16th, the storm moved offshore near northern Palm Beach County.10 
 
Although Hurricane Irene did not make a direct landfall in Miami-Dade County, the heavy rainfall 
severely impacted the County.  In some areas, flooding lasted for about a week displacing 
hundreds of people and isolating thousands.  Total losses were estimated near $600 million in 
southeast Florida.  As a result of Hurricane Irene, the BCC created a Flood Management Task 
Force.  The Task Force was charged with analyzing the current flood management system and 
its performance during Hurricane Irene as well as recommending solutions to protect residents 
from future flood impacts.   After eight (8) months of meetings with affected residents, businesses, 
municipalities, and federal, state and local agencies, the Task Force issued a Final Report with 
18 recommendations that could reduce future flood impacts in Miami-Dade County.11 
 
Tropical Storm Leslie (October 2000) ï Tropical Storm Leslie was a short-lived tropical storm 
that developed from Subtropical Depression One, off the east coast of Florida.  Although, neither 
Tropical Storm Leslie nor Subtropical Depression One was responsible for the flood damage that 
occurred during this event.  This event was later referred to as the ñNo Nameò storm.  
 
A tropical wave entered the eastern Caribbean Sea on September 27, 2000 and it remained 
disorganized as it moved north-northwest.  On October 2nd, just south of western Cuba, the 
tropical disturbance was slightly better organized, and a mid-level circulation was visible in 
satellite imagery.  The system began to move northward across western Cuba and the Florida 
Straits, and on October 3rd it entered the southeast Gulf of Mexico.  As the disturbance moved 
north toward the west coast of Florida, it interacted with a stalled frontal boundary across southern 
Florida.  The disturbanceôs interaction with the stalled frontal boundary resulted in a band of very 
heavy rainfall to become stationary across southeast Florida on October 3rd.  On October 4th, the 
disturbance began to move northeastward over central Florida and moved offshore near Daytona 
Beach, Florida.  At this time, the system became Subtropical Depression One and the storm was 
upgraded to Tropical Storm Leslie on October 5th.  
 
This system was closely monitored by DTPW, SFWMD and Municipal Public Works, and the 
appropriate protective actions were taken to lower the canal water levels.  Initially, 4 to 8 inches 
of rainfall was forecast for this system, but rainfall amounts exceeded the forecasts.  Ultimately, 
the system produced 14 to 18 inches of rainfall over a linear area across the County.  Rain gauges 
in South Miami recorded 17.50 inches, 15.79 inches in Sweetwater (NWS Forecast Office), and 

                                                
10  National Hurricane Center Tropical Cyclone Report for Hurricane Irene, October 13 ï 19, 1999:  
http://www.nhc.noaa.gov/data/tcr/AL131999_Irene.pdf 
11  Miami-Dade County Flood Management Task Force ï Report on Flood of October 3, 2000:  
https://www.miamidade.gov/environment/library/reports/flood-management.pdf 

https://www.miamidade.gov/environment/library/reports/flood-management.pdf
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15.30 inches at the Miami International Airport.12  Many of the same areas that were impacted by 
Hurricane Irene the prior year were affected by this system.  As a result, the BCC reconvened the 
Miami-Dade County Flood Management Task Force to evaluate for the installation of 
supplemental pumps on some key coastal canal structures throughout Miami-Dade County.13 
 
ñAfter Hurricane Irene, the Miami-Dade Office of Emergency Management put together a Project 
Impact and Local Mitigation Strategy effort to coordinate work with the Federal Office of 
Emergency Management in order to obtain as much federal financial support as possible.  The 
October 2000 flood, coming on the heels of the damage caused by Hurricane Irene, served to 
energize the participation by all levels of government in the mitigation process.  The concerted 
effort by all participants, and the leadership shown by County staff, have resulted in the likely 
commitment of tens of millions of dollars for federal money to correct some of the Countyôs flood 
control deficiencies.ò  

ï Miami-Dade County Flood Management Task Force, Report on Flood of October 3, 2000 
 
Hurricane Katrina (August 2005) ï The complex development of Hurricane Katrina involved the 
interaction of a tropical wave, the tropospheric remnants of Tropical Depression Ten and an upper 
tropospheric trough.  On August 19, 2005, a tropical wave that emerged from Africa several days 
prior merged with the remnants of Tropical Depression Ten producing a large area of showers 
and thunderstorms north of Puerto Rico.  This system was moving northwestward, passing north 
of Hispaniola and then consolidating just east of Turks and Caicos on August 22nd.  Wind shear 
in the area decreased enough to allow the system to develop into Tropical Depression Twelve in 
the afternoon of August 23rd over the southeastern Bahamas.  The tropical system continued to 
become better organized and it became Tropical Storm Katrina in the morning of August 24th.  
Initially, the storm was moving northwestward as it continued to strengthen.  However, on August 
25th, its interaction with a weakness in the lower tropospheric subtropical ridge over the northern 
Gulf of Mexico and southern United States, Tropical Storm Katrina began to move westward 
towards southern Florida.  The evening of August 25th, less than two (2) hours before its center 
made landfall in southeastern coast of Florida, the system strengthened into a Category 1 
hurricane.  Hurricane Katrina made its first landfall in the United States as a Category 1 hurricane 
with maximum sustained winds of 81 mph near the border of Miami-Dade County and Broward 
County late evening on August 25th.  
 
As Hurricane Katrina continued to move westward across southern Florida, the strongest winds 
and heaviest rainfall were located south and east of the eye, over Miami-Dade County.  The storm 
remained over land for about six (6) hours and weakened into a tropical storm over mainland 
Monroe County.  Once the storm reemerged into the Gulf of Mexico, north of Cape Sable, FL, it 
quickly regained its strength.  Hurricane Katrina made its final landfall near the mouth of the Pearl 
River at the Louisiana/Mississippi border as Category 3 hurricane on August 29th.  This is the 
costliest 14, 15and one of the deadliest tropical cyclones on record. 
 
Hurricane Katrina produced substantial rainfall over portions of southern Miami-Dade County.  
Rain gauges at the Homestead Air Reserve Base recorded 14.04 inches, 12.25 inches in Florida 

                                                
12  National Hurricane Center Tropical Cyclone Report  for Tropical Storm Leslie (Subtropical Depression 
One), October 4 ï 7, 2000:  http://www.nhc.noaa.gov/data/tcr/AL162000_Leslie.pdf 
13  Miami-Dade County Flood Management Task Force ï Report on Flood of October 3, 2000:  
https://www.miamidade.gov/environment/library/reports/flood-management.pdf 
14 National Hurricane Centerôs Costliest U.S. Tropical Cyclones Tables:  
https://www.nhc.noaa.gov/news/UpdatedCostliest.pdf 
15 2017 Hurricane Harvey tied with Hurricane Katrina as the costliest tropical cyclone on record.  

http://www.nhc.noaa.gov/data/tcr/AL162000_Leslie.pdf
https://www.miamidade.gov/environment/library/reports/flood-management.pdf
https://www.nhc.noaa.gov/news/UpdatedCostliest.pdf
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City, and 11.13 inches Cutler Ridge.  Rainfall amounts over northern Miami-Dade County were 
between 2 to 4 inches.  Storm Surge was not an issue for Miami-Dade County during this storm.  
However, Hurricane Katrina served as a grim reminder that storm surge poses the greatest 
potential cause for loss of life in a single hurricane in the United States.  
 
October 2011 ï There were two (2) significant flood events in October 2011.  During this month, 
Miami Beach recorded a total of 21.34 inches of rainfall breaking a 1952 record of 18.02 inches.  
The Miami International Airport recorded a total of 15.52 inches (9.19 inches above normal) 
making it the 11th wettest October on record. 
 
The first flood event occurred between Friday, October 7, 2011 and Sunday, October 9th.  The 
highest rainfall amounts were recorded over the Miami metropolitan area, with the highest 
occurring south of Kendall Drive.  Figure 4 illustrates estimated rainfall amounts covering the 
period from Friday, October 7th through Sunday, October 9th.  Areas in pink indicate rainfall totals 
between 8 and 10 inches.  Rain gauges at the West Kendall/Tamiami Airport recorded 10.11 
inches, 8.90 inches in Princeton and 7.40 inches at the Homestead Air Reserve Base.16 

 
Figure 4. 48-Hour Rainfall Accumulation Map (October 7 ï 9, 2011) 
 

 
 
The second flood event occurred between Friday, October 28th and Monday, October 31st.  A 
combination of high levels of atmospheric moisture in the Caribbean and the Gulf of Mexico, and 
a stalled frontal boundary produced heavy rainfall between October 28 and 31, 2011 (Friday ï 
Monday).  This resulted in significant to severe flooding throughout parts of South Florida.  Late 
in the afternoon on October 29th, the front stalled over South Florida and bands of heavy rainfall 
developed in northern Miami-Dade County, from Miami Beach and Doral north to the Pompano 
Beach area (Broward County).  These areas saw 3 to 7 inches of rainfall in only a few hours 
resulting in significant street flooding.  The front remained nearly stationary over South Florida 
through October 30th, which resulted in the most significant rain event of the weekend.   
 

                                                
16 NWS ï Miami/South Florida Forecast Office, Public Information Statement: 
https://www.weather.gov/media/mfl/news/RAIN_EVENT111009.pdf 

https://www.weather.gov/media/mfl/news/RAIN_EVENT111009.pdf
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Clusters of heavy rainfall and thunderstorms developed over Biscayne Bay during late afternoon 
and evening.  It later drifted north over Key Biscayne, Cutler Bay and Palmetto Bay during the 
evening.  At midnight on October 31st, the area of heaviest rainfall and thunderstorms was over 
Pinecrest, Coral Gables and Coconut Grove.  In only a few hours, areas from Cutler Bay to 
Coconut Grove received 6 to 10 inches of rainfall resulting in severe street flooding and water 
intrusion in dozens of homes.  Per SFWMD, isolated areas in Coconut Grove may have received 
over 12 inches of rainfall during this time.  Rainfall continued throughout the evening.17  
 
Figure 5 illustrates an estimate of rainfall amounts covering the period from Friday, October 28th 
through Tuesday, November 1st.  Areas in pink indicate rainfall totals over 12 inches.  The highest 
rainfall total recorded in Miami-Dade County was in Miami Beach with 11.70 inches.  
 
Figure 5. 4-Day Rainfall Accumulation Map (October 28 ï November 1, 2011) 
 

 
 
Tropical Storm Andrea (June 2013) ï A trough developed north of a persistent cyclonic gyre 
located over the southeastern Mexico and northern Central America on June 2, 2013.  On June 
3rd, a broad area of low pressure formed over the southern Gulf of Mexico in response to a tropical 
wave entering the northwestern Caribbean Sea.  Moderate vertical wind shear and dry air in the 
area hindered the development of the system as is moved northward.  Atmospheric conditions 
became slightly conductive and Tropical Storm Andrea formed in the evening of June 5th several 
miles southwest of St. Petersburg, Florida.  The storm initially began moving northward, but on 
June 6th it turned northeastward and made landfall along the northwestern Florida Peninsula.  
Tropical Storm Andrea continued to move across northeastern Florida and southeastern Georgia, 
and it became extratropical over northeastern South Carolina on June 7th.  
  

                                                
17 NWS Weather Forecast Office, Summary of Heavy Rainfall/Flood Event of October 28-31:  
https://nwas.org/ej/2012-EJ11/October2011HeavyRain.pdf 

https://nwas.org/ej/2012-EJ11/October2011HeavyRain.pdf
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Although Tropical Storm Andrea did not make landfall in South Florida, convective rain bands well 
southeast of the center of the storm produced very heavy rainfall over southeastern Broward 
County and northeastern Miami-Dade County between June 6th and 7th.  A 24-hour total of 13.94 
inches was recorded at the SFWMD station in North Miami Beach, 11.71 inches at the FIU 
Biscayne Campus and 9.89 inches in North Miami/Keystone Point.  This excessive rainfall 
resulted in widespread flash flooding that caused water to enter homes and roads to become 
impassible.18, 19  Figure 6 illustrates an estimate of rainfall amounts covering the period from June 
6th through June 9th.   
 
Figure 6. 72-Hour Rainfall Accumulation Map (June 7 ï 9, 2013) 
 

 
 
October 2013 ï An area of low pressure near the Yucatan Peninsula directed tropical moisture 
into South Florida that produced heavy rainfall in the Kendall area, near the Falls Shopping Mall, 
during the late afternoon and early evening of October 2, 2013.  The slow-moving showers and 
thunderstorms produced rainfall amounts of 7 to 10 inches in just a few hours which resulted in 
an isolated area of flash flooding.  Roads were impassible and The Falls Shopping Mall parking 
lot was completely under water.  Additionally, water entered buildings and vehicles in the area.20  
 
February 2015 ï A stationary front over South Florida resulted in a strong thunderstorm that 
produced over 4 inches of rainfall over northeast Miami-Dade County.21  As a result, significant 
flooding occurred in the Omni, Edgewater and Midtown areas, mainly along Biscayne Boulevard 
and North Miami Avenue, in the City of Miami.  Multiple cars stalled and flooding was about one 

                                                
18 National Hurricane Center Tropical Cyclone Report for Tropical Storm Andrea:  
https://www.nhc.noaa.gov/data/tcr/AL012013_Andrea.pdf 
19 NWS ï Miami/South Florida Forecast Office, Tropical Storm Andrea (June 5 ï 7, 2013): 
https://www.weather.gov/mfl/andrea 
20 NOAAôs National Centers for Environmental Information Storm Events Database (Event Type: Flash 
Flood):  https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=478777 
21 NWS ï Miami/South Florida Forecast Office, South Florida Winter 2014-2015 Recap:  
https://www.weather.gov/media/mfl/news/Feb2015WinterSummary.pdf 

https://www.nhc.noaa.gov/data/tcr/AL012013_Andrea.pdf
https://www.weather.gov/mfl/andrea
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=478777
https://www.weather.gov/media/mfl/news/Feb2015WinterSummary.pdf













































































































